However, the main issue of the study (as clearly stated by the uthors) is related to the use of self reported data for 1) sleep duration 2) cardiovascular disease 3) physical activity. All of them can be measured directly. Therefore, the way in which data have been collected makes very difficult to interpretate them since multiple bias can have an impact on the results. For example, patients could have reported as "angina pectoris" the retrosternal burning caused by gastroesophagel reflux disease which is associated with sleep disturbances such as shorter sleep duration, difficulty falling asleep, arousals and poor sleep quality.
Other relevant issues are the followings : -The role of sleep apnea as a link between sleep duration and CVD should be addressed in the discussion.
-In the model number 2 for the association between short sleep duration and prevalence of CV diseasde both BMI and WHR are present. Are they both used to define overweight status? -Instead of using hypertension Model 2 can be adjusted for BP values?
-Previous studies have investigated the the differences in cardiovascular risk in ethnic minorities group have highlighted a role of arterial stiffness and socio-economical circustamstances. Those aspect should be added in the discussion.
REVIEWER
James Lash University of Illinois, USA REVIEW RETURNED 28-Jul-2017
GENERAL COMMENTS
The objective of this study was to evaluate the association between self-reported short sleep duration and prevalent cardiovascular disease (CVD) in a multi-ethnic population of over 20,000 adults living in the Netherlands. The investigators found that short sleep was associated with CVD among all ethnic groups and that short sleep contributed to ethnic differences in prevalent CVD. Strengths of the study included its focus on a problem of significance, the large sample size, inclusion of a diverse population which has an increased burden of prevalent CVD. Although the findings are not particularly unique or innovative, the link between short sleep and CVD has not been previously been studied in this particular population and therefore the findings could have potential public health implications. Methodology is strong and the article is well written. However, there are several weaknesses. The study includes self-reported sleep duration and lacks more-in depth measures of sleep quality as well as objective measures of sleep. In addition, since long sleep is associated with adverse health outcomes, the manuscript would be strengthened by including an evaluation of this. 
This manuscript studies the relationship between sleep duration and cardiovascular diseases (CVD) within each of the ethnic groups included in this sample. It also studies the contribution of short sleep duration to the ethnic differences in CVD.
The great strength of this study is its large sample size, and the representativeness of six different ethnic groups in Amsterdam. HELIUS study is a longitudinal observational study of health. But, the sample included in this study should be described with more details.
In general, the introduction and discussion are well written, but I would like to see the methods described with more details. This will help to compare with other studies of similar design. Methods:
1. A more detail description of the sample selected for this study is necessary. For example, what was the criteria to include or exclude participants in this sample if there were any? For example, current occupation and work schedule has not been mentioned in this study.
Were night shift workers excluded from this sample? Were subjects suffering of insomnia and/or sleep apnea excluded from this sample?
2. It will be important to know the distribution of age of this population. We know only that the study included subjects between 18 and 70 years with a mean age of 40-46 years old. But, how is the distribution of age in the association of sleep with CVD and in the association of ethnicity with CVD?
3. Detail description of how outcomes were ascertained is missing. Please describe briefly the Rose questionnaire. How was any of the CVD outcomes assessed? Has the Rose questionnaire been validated among the minority groups included in this study?
4. What was the rational to choose these three CVD outcomes: angina pectoris, possible myocardial infarction and intermittent claudication? How was its distribution in this sample?
5. Ascertainment of sleep duration needs also a little more clarification. Did the survey questionnaire differentiate the sleep hour/night during weekends from during workday? Were there differences in the amount of hours of sleep/night during workday than during weekend?
6. How did the authors address the use of sleep medication in this sample? 7. Depression has been described as a confounder of the relationship of sleep duration with CVD and there may be differences of depressing symptoms in the different race/ethnic groups. How has depression been addressed in this sample?
8. Similarly, socioeconomic status has not been considering in any of the associations studied sleep -CVD or ethnicity -CVD.
9. A sensitivity analysis stratifying first and second generation of non-Dutch ethnic origin is important to evaluate acculturation. There is the possibility that the first generation are in greater social disadvantage than the second generation when compared to the Dutch. On the other hand, first generation may still be following customs and culture from their country of origin whereas second generation are more adapted to the host country and to their food, probably with greater consumption of red meat and salt than that consumed by first generation. For example, it is known that Turks follow a Mediterranean diet (greater increase of olive oil in their diet), however, Turks in this study have the highest percentage of low HDL cholesterol among all ethnic groups.
10. Considering the large sample in this study, a different categorization of sleep duration would have brought more information about the distribution of sleep duration in this sample. For example, instead of categorizing sleep duration as binary, the following sleep duration would have been more descriptive:<6, 6-7, 7-8 and >=8. This is because 7 hours of sleep may not be necessary for some groups whereas for others may not be enough.
11. The authors should specify how they calculated the 95% CI for each group in Table 1 , i.e. did they use the standard error of the mean. It may have been of interest to compared the confidence Interval for the difference between each of the ethnic groups against the Dutch. Finally, how do they account for multiple comparisons?
Minor edits to correct: 1. In the abstract, it is missing the "95% CI" for one of the results. Response: We are very pleased that the reviewer finds our study very interesting.
Comment 2: The large sample size from the multi ethnic HELIUS cohort allows the analysis of data from a well-defined area and shows that sleep duration could account for ethnic differences in CVD. However, the main issue of the study (as clearly stated by the authors) is related to the use of selfreported data for 1) sleep duration 2) cardiovascular disease 3) physical activity. All of them can be measured directly. Therefore, the way in which data have been collected makes very difficult to interpret them since multiple bias can have an impact on the results. For example, patients could have reported as "angina pectoris" the retrosternal burning caused by gastroesophagel reflux disease which is associated with sleep disturbances such as shorter sleep duration, difficulty falling asleep, arousals and poor sleep quality.
Response: We are grateful to the reviewer for this useful comment. Indeed, this study was based on self-reported data, which is inherent to most epidemiological studies. However, as the reviewer rightly emphasized, the analysis provide very interesting results, which will pave the way for further examination. This limitation has been emphasized in the limitation section as the reviewer acknowledged.
Comment 3: The role of sleep apnea as a link between sleep duration and CVD should be addressed in the discussion.
Response: Sleep apnea has been shown to be associated with CVD and cardiorespiratory problems [Jackson et al 2015 , Netzer et al 2003 . Sleep apnea causes hemodynamic changes and significant sleep disturbances [Pinto 1993 , Findley 1991 . Sleep apnea may confound the association between sleep duration and CVD. We did not investigate sleep apnea in our this study. This has been highlighted in the discussion in the limitation section on page 16.
Comment 4: In the model number 2 for the association between short sleep duration and prevalence of CV disease both BMI and WHR are present. Are they both used to define overweight status?
Response: Overweight was defined using BMI, whereas WHR is used to indicate fat distribution which is known to be associated with CVD independently of BMI.
Comment 5: Instead of using hypertension Model 2 can be adjusted for BP values?
Response: Our definition of hypertension in this study also captures BP measured values (both systolic and diastolic), and use of BP lowering medications, or self-reported hypertension (see page 7, last paragraph ), so by using hypertension in model BP has already been considered. When the analysis was done with continuous BP measures, the result essentially remain similar. However, if only BP values are adjusted for, the result may be incorrect because some participants may have low BP values due to the use of medication.
Comment 6: Previous studies have investigated the differences in cardiovascular risk in ethnic minorities group have highlighted a role of arterial stiffness and socio-economical circumstances. Those aspect should be added in the discussion. Response: We thank the reviewer for this point. Indeed, our own work highlights the potential role of arterial stiffness and socio-economic circumstances to CVD risk among ethnic minority groups [Snijder et al., Int J Cardiol. 2015 , Agyemang C et al., Stroke. 2014 . However, in this paper, we focus on sleep as an explanatory mechanism. Discussion on the role of alternative explanations such as mentioned by the reviewer are beyond the scope of our paper.
Reviewer 2
Comment 1: The objective of this study was to evaluate the association between self-reported short sleep duration and prevalent cardiovascular disease (CVD) in a multi-ethnic population of over 20,000 adults living in the Netherlands. The investigators found that short sleep was associated with CVD among all ethnic groups and that short sleep contributed to ethnic differences in prevalent CVD. Strengths of the study included its focus on a problem of significance, the large sample size, inclusion of a diverse population which has an increased burden of prevalent CVD. Although the findings are not particularly unique or innovative, the link between short sleep and CVD has not been previously been studied in this particular population and therefore the findings could have potential public health implications. Methodology is strong and the article is well written. However, there are several weaknesses. The study includes self-reported sleep duration and lacks more-in depth measures of sleep quality as well as objective measures of sleep. In addition, since long sleep is associated with adverse health outcomes, the manuscript would be strengthened by including an evaluation of this.
Response : We agree that the findings could have potential public health implications. We are also grateful to the reviewer's suggestions to further improve our manuscript. Indeed, we recognise that long sleep is associated with adverse health outcomes as reported in previous studies. Long sleep was thoroughly discussed by the team during the writing process. However, we decided not to include long sleep in this analysis because our previous studies show that the major problem of ethnic minority groups in our study is short sleep, as reported in our previous publications (Anujuo et al, 2014) . In addition, the number of long sleepers are relatively small across the ethnic groups for a meaningful analysis. We have already clarified this in the text on page 5 (last paragraph) and page 6 (first paragraph).
Other issues:
Comment 1: Introduction: there is an error on line 44-45. Should read "short sleep was associated with CVD in Hispanic and African Americans"
Response: Correction has been effected, thank you.
Comment 2: Methods/Results a). Were depressive symptoms assessed? This potential confounder should be included in the multivariate level.
Response: We have included the distribution of depressive symptoms in the descriptive analysis (table 1) . We propose not to include depression in the multivariate analysis however. We agree with the reviewer that depressive symptoms could be considered a confounder of the association between sleep and CVD. At the same time, however, depressive symptoms could also be considered an intermediary factor. As such, it lies in the causal pathway B (Figure 1 ), indicating the impact of sleep on CVD independently of well-known cardiovascular risk factors, i.e. sleep might affect CVD through depression. We have clarified this in the method section on page 9. b). Sleep hypnotic and antidepressant medications are not reported in table 1.
Response: We thank the reviewer for this point. Unfortunately, we do not have information on sleep hypnotic. We did not include antidepressant medications because it is not the focus of this paper. This limitation of sleep hypnotic has been included in the discussion (page 16) c). The authors make the point that the higher prevalence of short sleep in ethnic minorities contributes to the increased prevalence of CVD in these populations. However, it is not clear whether the strength of the association between short sleep and CVD is different in minorities vs the general Dutch population. The authors might consider evaluating ethnicity as an effect modifier of the association between short sleep and prevalent CVD.
Response: We agree with the reviewer that ethnicity could function as an effect modifier of the association between short sleep and prevalent CVD. For that reason, we tested for interaction between short sleep and ethnicity. We did not find indications for this interaction, however. This point has been included in the method section, page 9, line 1-3. Response: We are grateful to the reviewers for this comment. We have now included this reference in the introduction, as an explanation for the increased risk of short sleep among ethnic minorities. b). The potential role of genetic factors should be considered and discussed.
Response: We thank the reviewers for this suggestion. Genetics may play a role in the association of sleep with CVD but this role is poorly understood. One study suggests that the interaction between sleep duration and genetics determines the (results of) association between sleep duration and CVD outcomes (Grandner et al 2013) . This limitation has been inserted in the discussion (Page 16, line 14-18).
Reviewer 3 Methods
Comment 1: A more detail description of the sample selected for this study is necessary. For example, what was the criteria to include or exclude participants in this sample if there were any? For example, current occupation and work schedule has not been mentioned in this study. Were night shift workers excluded from this sample? Were subjects suffering of insomnia and/or sleep apnea excluded from this sample?
Response: We thank the reviewer for the very useful suggestions. We have now included information on occupational level and shift work in the study in table 1. In addition to the inclusion and exclusion criteria stated in the first paragraph of page 5, we did not assess insomnia and sleep apnea as we do not have the information. These points have been included in the limitation section (page 16).
Comment 2: It will be important to know the distribution of age of this population. We know only that the study included subjects between 18 and 70 years with a mean age of 40-46 years old. But, how is the distribution of age in the association of sleep with CVD and in the association of ethnicity with CVD?
Response: In the association of sleep with CVD and ethnicity with CVD, age was normally distributed and therefore treated as a continuous variable in the regression models.
Comment 3: Detail description of how outcomes were ascertained is missing. Please describe briefly the Rose questionnaire. How was any of the CVD outcomes assessed? Has the Rose questionnaire been validated among the minority groups included in this study?
Response: The Rose questionnaire was developed to detect ischemic heart pain, including angina pectoris and myocardial infarction and intermittent claudication (Rose et al 1997) . Angina pectoris was indicated by responses to seven questions and possible myocardial infarction was indicated by responses to a single question. This has been described on page 6-7. Although the Rose questionnaire was not specifically validated for the ethnic groups included in this study, it has been used in similar manner in other studies (Fischbaker CM et al 2001) .
Comment 4: What was the rational to choose these three CVD outcomes: angina pectoris, possible myocardial infarction and intermittent claudication? How was its distribution in this sample? Response: The three CVD outcomes were chosen because they are components of Rose questionnaire regarded as a valid instrument for CVD measures (Rose et al 1997) . Also these CVD endpoints (myocardial infarction, angina pectoris) have been used in similar manner in previous studies (Sabanayagam et al, 2010 , Smith et al, 1993 We combined these three endpoints in order to ensure a more reliable result. The distribution of each endpoint is now reported in table 1.
Comment 5: Ascertainment of sleep duration needs also a little more clarification. Did the survey questionnaire differentiate the sleep hour/night during weekends from during workday?
Response: The survey questionnaire was specific on the hours of sleep/night as reported on the method section, page 5, last paragraph. There was no extra information on the sleep hour/night during weekends, so it was not possible to determine differences in the amount of hours of sleep/night during workday and weekend. This limitation has been highlighted in the discussion (page 16).
Comment 6: How did the authors address the use of sleep medication in this sample? Response: We do not have information on the use of sleep medication in our dataset, and we have included this limitation in the discussion page 16. Comment 7: Depression has been described as a confounder of the relationship of sleep duration with CVD and there may be differences of depressing symptoms in the different race/ethnic groups. How has depression been addressed in this sample?
Response: We acknowledge the reviewers comments. We have addressed this comment in our earlier response to comment 2 of Reviewer 2 above.
Comment 8: Similarly, socioeconomic status has not been considering in any of the associations studied sleep -CVD or ethnicity -CVD.
Response: Although the main focus of our study was on key CVD risk factors, yet, we have also included socio-economic status (educational and occupation) in the descriptive analysis (table 1) . However, we did not adjust for socioeconomic status in the multivariate analysis because we consider socio-economic status to be a driving factor for the pattern of short sleep among ethnic groups. Therefore, adjusting for it would imply that we will underestimate the actual contribution of short sleep to ethnic differences in CVD.
Comment 9: A sensitivity analysis stratifying first and second generation of non-Dutch ethnic origin is important to evaluate acculturation. There is the possibility that the first generation are in greater social disadvantage than the second generation when compared to the Dutch. On the other hand, first generation may still be following customs and culture from their country of origin whereas second generation are more adapted to the host country and to their food, probably with greater consumption of red meat and salt than that consumed by first generation. For example, it is known that Turks follow a Mediterranean diet (greater increase of olive oil in their diet), however, Turks in this study have the highest percentage of low HDL cholesterol among all ethnic groups.
Response: With respect to evaluating acculturation, it is suggested that a difference may exist between first and second generations of non-Dutch ethnic groups as could be demonstrated in their cultural adaptation and eating behavior (convergence theory). However, investigating the role of acculturation in the association between short sleep duration and CVD is beyond the aim of this paper. It should be mentioned however, that previous results in the HELIUS study have not shown convincing evidence for this convergence theory. For example for diet, the second generation did not adapt more to the host country than the first generation (Sturkenboom et al 2016) . In addition, the number of the 2nd generation is relatively small for meaningful stratification in our current analyses on sleep and CVD.
Question 10: Considering the large sample in this study, a different categorization of sleep duration would have brought more information about the distribution of sleep duration in this sample. For example, instead of categorizing sleep duration as binary, the following sleep duration would have been more descriptive:<6, 6-7, 7-8 and >=8. This is because 7 hours of sleep may not be necessary for some groups whereas for others may not be enough.
Response: We recognize this relevant point mentioned by the reviewers, and have stated our reasons for the choice of sleep category for this study (please see response to comment 1 of Reviewer 2). Long sleep was thoroughly discussed by the team during the writing process. However, we decided not include long sleep in this analysis because our studies show that the major problem of ethnic minority groups in our study is short sleep, as widely reported in our previous publications (Anujuo et al, 2014) . We also want to adopt the joint recommended classification guideline by NSF, AASM and SRS (Watson et al 2015; please see page 5, last paragraph). In addition, the number of participants with <6, or 6-7 hours/night are relatively small across the ethnic groups for a meaningful analysis.
Question 11: The authors should specify how they calculated the 95% CI for each group in Table 1 , i.e. did they use the standard error of the mean. It may have been of interest to compared the confidence Interval for the difference between each of the ethnic groups against the Dutch.
Response: We used means and proportion command with STATA to generate 95% CI based on the standard error of the mean. Table 1 is descriptive table and we believe that the information provided is sufficient. It was not the main focus of our study to compare and test the differences between the ethnic groups. Introduction Line 17….. "and" was added to the sentence. Page 4 first paragraph we added "Ethnic minority groups experience short sleep duration because they more frequently have a low socioeconomic status (education and occupation), are more frequently engaged in shift work, 21 or because of adverse living conditions such as crowding and stressful neighbourhood conditions. 23" to the sentence.
Method section Cardiovascular disease: This was included on page 6, last paragraph: "The Rose questionnaire has three parts. Part A: include questions of experience of pain or discomfort in the chest during exercise, or walking fast or climbing stairs, and whether the pain stops or as the exercise or walking/running stops; and how long (less or more than 10 minutes), and the part of the body where pain was experienced. Part B: include questions of experience of severe chest pain lasting for half an hour or more, and Part C: include questions of experience of pains on either legs while walking uphill, or at ordinary pace, while standing still or sitting, and exact location of the pain (calf/calves), and whether the pain disappear when stopped walking, and how long (less or more than 10 minutes). Participants were classified as having angina pectoris, or possible myocardial infarction, or intermittent claudication based on their responses to these questions according to Rose et al 1977. 30 Although Rose questionnaire was not specifically validated for the ethnic groups in this study, However, Rose questionnaire has been shown to work well in other validated studies with similar ethnic group as in our study". 31
Method section Other measurements: Page 8, line 11-13, we added "Occupation was categorised into: elementary, lower, medium, higher and scientific levels depending on the type of work. Shift work was assessed with the item "do you work irregular hours including services during night hours" (yes/no)".
Data analysis
Page 9, line 1-3, we added "For the association of short sleep with CVD, we assessed interaction between short sleep and ethnicity. There was no significant interaction between short sleep and ethnicity".
Page 9, line 6-12, we inserted "additionally, conventional CVD risk factors. Although we considered the inclusion of other potential confounders such as depressive symptoms and socio-economic status, we decided not to include these in the multivariate model, because of the risk of overadjustment. For depressive symptoms could also be considered as an intermediary factor in the
